Purification of GidA protein, a novel topoisomerase II inhibitor produced by Streptomyces flavoviridis.
The presence of topoisomerase II inhibition activities in the intracellular extract of Streptomyces flavoviridis was investigated. One active compound inhibiting relaxation activity of topoisomerase II was determined to be a protein. This active principle was purified to homogeneity by gel filtration followed by ion exchange chromatography. The apparent molecular mass was 42 kDa as determined by SDS-PAGE. MALDI TOF peptide mass fingerprinting analysis confirmed this topoisomerase II inhibitor, as glucose-inhibited division protein A (GidA) by MOWSE score of 72. The effects of purified GidA protein on DNA relaxation and decatenation by topoisomerase II were investigated. It inhibited topoisomerase II activity and acted as a topoisomerase poison that significantly stabilized the covalent DNA-topoisomerase II reaction intermediate "cleavable complex", as observed with etoposide. Collectively, these findings indicate that GidA is a potent inhibitor of topoisomerase II enzyme, which can be exploited for rational drug design in human carcinomas.